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Lubricant composition 

Field o5 fcha invcafcipn 

The present invention related to lubricant solution* 
suitable far producing a lubricant rilm. More particularly, 
cfto invnntion relates to such lubricant solutions and their 
uso &a & lubricant foe the lubrication of conveyor belts. 
These conveyor baits are ?enarally uaad for tbo transport 
of glas3, .plastic or cardboard containers, particularly 
plastic containers of polyethylene terephthai*t» (PET) or 
polycarbonate w and metal cans. 

Background of the Invention 

Known opnveyo^ b«lt iub^icanta are employed ir- appliaafciena 
in which good gliding contact between solid surfaces, for 
Instance glass end metal, or plastic and metal must be 
ensured. 

Those applications ineiude bottla Silling and conveying 
plantsr where the lubricants ere applied to the conveyor 
belts to ensure the trouble-free conveyance of bottles on 
the belt- In many known systems/ e soap sucn as potash- 
based soft so&p is used as tha lubricant. 

As a substitute for the soap-based lubricant?, a variety of 
synthetic conveyor bait lubricants including certain amine 
coapoundB ara being used. These synthetic lubricants have 
been described in, for example, EP-A-372, S2B, US-X- 
5/073,280 and EP-A.-767, 825. 

These conveyor belt lubricants are generally supplied as 
concentrates and use concentrations of such concentrates ■ 
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are usually prepared by applying typical dilution rates of 
0-2-1-0% by weight concentrate in water depending ViTthe 
friction requirement and the water type. 

SUCh a^UftOUS belC lubricants having a uaa concentration of 

a the active lubricating ingredients of significantly less 
than 1% by weight have been satisfactorily applied for many 
years. 

On the other hand, the application of these aqueous 
lubricants has also resulted in high water usage rates and 

10 relatively high effluent costs for the user. 

Furthermore/ whan u«ed as co&vQne.ien*3.1y intended tnese 
aqueous lubricants flow off the conveyor track surface 
treated therewith* resulting In a waste of chemical and 
water/ sfcd causing & slippery floor surface which may 

IS constitute a hazard to operators working in the immediate 
environment:. 

Lubrication in a wide range of lubricating applications 
involving aovina Hiatal carts including metal shaping 

20 operations , such as drilling* cutting and drawing, by means 
of the deposition of a lubricant film has been known for 
many yaaxc- Fm instance/ UE-A^S/ S3 6 discloses e. 
mineral oil-free aqueous lubricant composition useful for 
producing a lubricant film and suitable tor use in the 

2S above-mentioned types of lubricating applications involving 
moving metal parts. 

We hove now surprisingly round that certain specific liquid 
formulations suitable for producing a "dry" lunricant film, 
30 can be advantageously used as a. conveyor bolt lubricant, 
whereby tne abovo -described problems observed when using 
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the aqueoue conveyor bele lubrieanta of the prior art are 
effectively overcome. 

In particular, we have found that such liquid formulations 
have both good, lubricating properties and adequate cleaning 

c)»3iractoriitiC6 , 

Ift this connection i * "dry 11 lubricant film is defined as a 
lubricant rilm which renaias on the surface onto which, it 
i.3 applied as a liquid, and which/ Cansetjueatly does not 
flow off, ,cr is easily rwaovable from, said 'surface » 



Definition at the invention 

Ar5c©rdi*igly r the preseot invention provides the use Of a 
litjuid composition suitable for producing a "dry" lubricant 
film on a surface by discontinuous application of said 

15 composition, for lunrieatlng conveyor belts, 

wherain this liquid composition can. aiao &e used Tor 
continuous application to a convayor bait surface/ with or 
without further dilution with water/ to remove incidental 
spilleyeo of extraneous material rrom the conveyor belt 

20 surface without lose of the required lubricity. 

the reeruired lubricity ia defined to be tbo lubricity 
whica ensures treuble-frea operation of the conveyor belt 
concerned. 

25 In another aspect, the present invention provides a method 
of lubricating a conveyor belt, comprising the steps of 
(i) formulating a liquid composition suitable Tor 

producing a "dry" lubricwfc film en a aurfl tee by 
discontinuous application of said composition, said 
30 composition also being suitable for continuous 

application Co a conveyor belt surface, with or 
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without further dilution with Vatc3r A to rea&OVe 
incidental spillages of »*trane©UA material ^qa 

the conveyor belt surface without loss of the 

required lubricity, and 
5 Cii) applying said liquid caaipoa it ion to the conveyor 
belt as a thin "dry" lubricant film, 

Data-Hod d^B agitation off the> Invention 

The liquid composition of the present invention was found 
10 to be very suitable for lubricating conveyor baits. 

For establishing a "dry" lubricant film on the conveyor 
bolt/ only a minox- amount of said liquid composition Is 
needed. Typically an aaouet of 2-20 ml of the liquid 
eoiapqsitlon is sufficient when applied every 20 minut** and 
15 fed to a normal size single conveyor bait. Said liquid 
composition is applied to the conveyor belt in undiluted 
fora>, either manually or by aim of an autowtic 
applicator. 



20 In contrast to the aqueous conveyor belt lunrieants of tne 
prior art, the liquid cojnpositlop of eh© ?T*s*nt invention 
does nor need to ne fed continuously to the conveyor belt 
treated therewith. 

In this connection, the friction coefficient (a) Being e 
25 jneasure for the friction between the containers 

bottles/ carton boxes, metal cans) transported by the 
conveyor belt and the belt surface, ia of importance- 
It has been observed that the friction coefficient obtained 
after ceasing the application of the liquid material of the 
?o invention to the surface of the belt, is sufficiently low 
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for a JTCUch loader tine period tna* when using the aqueous 
conveyor belt lubricant? of the prior art. 
In other words , the durability -being a. measure of the time 
period during which the liquid of the invention adequately 
5 lubricates the conveyor belt after cessation of the 

application thereof to said belt- is much better for the 
liquid composition of the invention* 

ftnen spillages of the contents of the containers 
10 transported by the treated eonveyor belt would occur, aaid 
conveyor belt can be adequately cleaned by taking one or 
sere of the following actions: 

■ raising the feed rate of the liquid of the indention; 
« adding water to raid liquid. 

15 

The Xi<5aid Mffapeanifcion 

The liquid composition of the invention »3y be effectively 
water-based. In that case, it comprises an aqueous phase 
which suitably constitutes about 10-99 % by Weight, 
2Q preferably SO-95% by weight, of the overall composition 1 
Alternatively, the liquid of the invention .may be 
substantially non-aqueous- and comprise less than 10* by 
weight or water. 

25 If said liquid is water-based,, it preferably contains from 
1-15% by woight of a volatile water-ml3cil>le solvent such 
ai methanoli ethanol and isopropanol, as an aid in 
assisting the evaporation of the water from the lubricant 
film deposited on the conveyor belt when using the liquid* 

20 Whan present, xAe soivenc forms part of the aqueous phase. 
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If the liquid of tha Invention is water-based/ it may be 
deaiJrabie to ineeiporate » effective amount: o£ an anti- 
rust additive, 

in order to obtain adequate disinfection in case of 
5 opillegcs, it may also be desirable to incorporate a 
bioeide- 

Silicone oil 

the liquid composition or the invention nay desirably 
10 comprise a silicone oil and an aqueous phase- This type or 
liquid composition is ef feetively a silicone amulcion in 
water- 

Favourable results in teuns of durability were obtained 
whan this liquid composition waa applied on conveyor belts 

15 used for transporting containers select ad from polyethylene 
terephfchaiate bottles, polye*j?bonate bottles, laminated 
cardboard container* and metal cans made rrom steel and 
aluminium. Furthermnre, *or obtaining anat revouroble 
results with this type of liquid, said conveyor belts aire 

20 preferably made of plastic, polyacetal or polyoaide - 

This liquid composition of the invention preferably 
comprises: 

10-098/ by veigiifc of the aqueous phase; and 
25 1-55* by weight of th» ■ilieone oil, 

More preferably, the concentration of th© eiaicone oil in 
this liquid composition is 10-40% by weight. 

Suitable silicone oils axe polydij&ethyl siloxane fluids 
30 having viscosities of from 1000 to 30,000 ceaeiatokes. 
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the silicone oil which is honogeneously dispersed in the 
aqueous phase, is particularly suitable for assisting 
penetration or the liquid composition of the invention into 
difficult to reach area* whan applied to the conveyor belt, 

5 

vegetable oil /mineral oil 

Alternatively/ the liquid composition of the invention i*ay 
desirably <=oK\pri©e en oil aelected itom vogatabl© oilc, 
mineral oils and mixtures thereof , and, optionally, water. 

10 This type or liquid composition prererably comprises; 

10-90% by weight of the oil* andj 10-50% by weight or water. 
■This preferred type of liquid which le offeetively an 
emulsion of the water in the oil, was found to be very 
suitable for lubricating conveyor belts used for 

IS transporting* any type of container s . Best results t*ere 
obtained When said belts were used tor transporting 
containers selected from glass bottles, steel and aliuniniusi 
cans, cardboard containers , plastic bottles and plaatie 
earetwe. S&ld conveyor belts nay be made of any type of 

20 material. 

Desirably, the oil is homogeneously dispersed in the 
aqueous phase. 



Moat preferred fot use in the liquid of the invention are 
25 vegetable oils such « rapeeeed oil, eoya oil, pal* oil, 
olive oil, sunflower oil and mixture* there©*- Synthetic 
oils auch as glyceryl trioleate are also preferred as a 
constituent of said liquid* 

Vegetable oils are particularly desirable in view of their 
30 environmental acceptability. 
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. Folyhydrio aleonol 
Particularly whan intended for Me on et>aVeyojr belta ^ 
of plastic Utirhl aueh a 9 those made of polyacetai and 
polyaaide, the liquid of the invention nay suitably 
co B pri 3B a polyhydric alcohol. Tni- type of llT , ld was 
found to show «, D od lubricating performance when applied on 
this type D f belt whieh may be used for transporting any 
type or container. Kawovar, this liquid may also be u fiB d on 
otael tracks with certain typ es or containers. 
Th± a li«3ui rt elf tse i„v. n tion nay fa. , 4tl »* aunetantlally 
non-aqueous or contain 10-80* by Weight of water. 
Xt prererably contains the poiyhydrio alcohol in an amount 
of at !••.»* 20* by weight. 

Suitable pelyhydric alcohol are g ly c **m c pr<spana 
1,2,3-triol), prcpyieae fflycol and ethylene glycol. 

PTTE 

in various enbodlinents of the invention la whieh thn li^ia 
composition includes an aqueous phase, it is particularly 
preferred that said liquid composition includes 
pclytGtrafluorofthylene (PT1TEJ rosin, 4n the for* af B » 
ultrafine particle dispersion of the resin incorporate in 
cne aqueous phase. 

Particularly, when said liquid composition comprises a 
stable and/or niin^i cll . or a polyliydric alcohol 
above) , it is preferred to aid said PIPE rosin to this 
liquid composition, in such cases, the PTES considerably 
improve*, the lubrieity and wear properties of th« "dry- 
lubricant film produced by the liquid of the invention, 
wbon in use. 
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Preferably, the PTFE wilX constitute 2-25* by „«i S Hfc, 
preferably 2-10* by weight, of the liTO i d exposition. 

Surfactant 

A wido variety of surfactant* aoloctad eroa anionic, 
nonionic, cationic and amphoteric surfactants, *ay he 
effectively used in the lubricant compassion or the 

prcaant invwvtion. 

It ip Jbeliaved that these surfactants improve the stability 
of the liquid of the invention particularly when it 
contains an aqueous phase* These surfactant* may also 
inprove the chemical eafcpatiiiUty of the liquid of the 
invention with the construction material of certain 
containers transported by the belts treated with said 
liquid. In particular/ it was found that anionic 
surfactants way improva zhm compatibility or a liquid 
composition containing a polyhydrie alcohol such as 
glycerine. 



20 



as 



The concentration of the surfactant material in the liquid 
of tha invention is preferably in the range of a. 1-10% by 
weight, irvore preierahly by weight- 

Purther information on this surfactant material can be 
found in "Surface Active Agents", voi.i, by Schwartz & 
Parry, Inter science 1943, and "surface Active Agents-, vol. 
II, by Schwartz, Parry & Bereh (Interscience 1959) . 



A particularly suitable type surfactant material is 
30 nonioaio eurfaetant. Nonionie surfactants are well-known in 
the art, They normally consist of a watiar-salubilising- 
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polyalkoxyieno or a &eno- or di-alkanolsaide grot^p in 
chemical combination with an organic flyarophobic group 
derived, for e*an*ple, from alfcyiphenola in which the alfcyi 
group contains from about 6 to about 12 carbon atom«# 
dialkyl phenols in which each alleyl group contains from S 
to 12 carbon atama, primary, secondary end tertiary 
aliphatic alcohol* (or aiicyl-eappad derivatives thareof ) , 
prcrerafliy having fro* B to 20 carbon atoms, monDearboxylic 
acids having from 10 to 24 carbon atosns in the alkyl group 
and p©lyo*y propyleno*. ALao poaunon «o ratty acia Jnono- 
and dialkanoZaj&idQfl in which the alleyl group of the fatty 
acid radical contains from 10 to about 20 carbon atoms and 
the ftlkoxyl grpttp having rraro 1 to 3 carbon atetus. In any 
Of the mono- and di- alJcanolaxnio© derivatives, optionally 
there nay be a polyoxyallcylene moiety Joining the latter 
groups and the hydrophobic part of the molecule. 
In all polyelko*ylene containing surractants, the 
polyalkoxylwe moiety preferably cons i a to of from 2 to 20 
groups of ethylene oxide or ethylene oxide and propylene 
oxide. Among the latter class, particularly preferred are 
thosa ethoxylated nonioniee wnich are the condensation 
products of fatty aleohol* with from 9 to IS carbon atoms 
condensed with froin 3 to 31 males or ethylene oxide* 
Sxajjip^es p£ these are the condensation products of C11-C13 
alcohols with (say) 3 to 7 moles of ethylene oxide. 
Another class of suitable nonionics include the alkyl 
polysaccharides (pclyglycosides/oligosaccbaridee) * e^ch & s 
deecribnd in US-A-3, 6*0, 99B; US-A-3, $4 S, 5SB and OS-A- 
4,223,129. 



30 
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Examples o£ anionic surfactants suitable to be included m 
tHo lubricant composition ©f the present Invention, are 
alkali metal, allcaUne earth metal, or ammonium salts of 
alXylbenzene sulphonates having from ID to IB carbon, atoms 
in the alkyl group, alfcyl and alkylether sulphates having 
from 10 to 24 carbon atoms in the alkyl group, the 
alkylether sulphates having from 1 to S ethylene oxide 
groups, and olefin sulphonates prepared by suipnonation of 
C10-C34 alphA-elefina and subsequent neutralisation and 
hydrolysis of the sulphonation reaction produce • 



15 



20 
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USB 

Dispensing equipment developed Cor dosing the liquid, 
composition of the invention has been designed to aosly the 
liquid directly to the surface of the conveyor belt. Since 
relatively exp<naiv B neat product is applied, this 
■quipmanfc has boon developed ctlch that any apiii*** *f 
liquid material (e.g. by flowing under gravity away from 
the treated surface or dripping down onto the floor) ) is 
avoided so as to minimise wastage of said liquid. 

Various types of applicator have been developed for feeding 
the liquid composition onto tbo conveyor belt treated 
therewith. 

If the liquid is a stable low vi*ca*lty material -such as 
an aqueous silicone oil containing product- then it can be 
accurately dosed by a metered diaphragm pump. 
Such etablo low-tri S cous liquid* of tha invention can be 
adequately dispensed using a brush applicator, including a 
neuah that has internal channels through wnich liquid 
solution can be pusped into tho bristles thereof. When in 
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uso, the motion of the ' eonveyo r neir sprees the lubricant 
DVi * tHe * thereof. This dispensing method was found 

to be accurate and effective , especially whon used for 
doling low vinous material onto single conveyor baits. 

Particularly if the liquid of the invention contains MM, 
It is a viscous product which usually requires some degree 
of agitation to help and keep the PTFE particles in 
suspension. As a consequence, rather special measures are 
needed to fe© taken in order to adoquately dispense said 
liquid at the point of use, 

So ©a to achieve good dispensing performance if the liojiid 
of the indention i* viscous, it was found that «o-c»iled 
"flicker" non-contact applicators can be suitably used. 
Taeee applicators are also suitable for use on multiple 
conveyor belt*. 

The "flicker" unit contains a aotor-driven rotating tubular 
brush, which picks up liquid from a sump via transfer 
roljere. A eteel plate mounted againet the bruah flicks Che 
bristles as the brush rotates, to generate a mist of 
dropltst* of liquid material directed on to the surface of 
the coRve/ar belt so as to coat the belt. 

As a result, an even coverage of the conveyor belt is 
obtained, which is not af f acted by variation of the 
lubricant Viscosity. 
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Xn contrast to conventional dilute lubricants or the prior 
art, the lubricant ©£ the invontion la usually de©ed 
sparingly with long intervals between doses, 
rar Instance, the ^flicker" applicator described above 
S diep«naofi about Q.l grama of lubricant pec second , 

Running this unit for S seconds every Jo minutes was found 
to be aufficient to Jceep a. fiflo bottles per minute conveyor 
belt lice in operation without any problems. 

10 When using brush asplieators, a higher volume of lubricant 
is generally needed than with "flicker" units, so as to 
ensure smooth operation of the conveyor belt, on the other 
hand, since thq bruch alfie acts as a reservoir of the 
liquid, longer dosing intervals §ra possible between 

is dosings of liquid product to the brush applicator. 
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Optional Ingrediwitc 

further optional ingredients of the lubricant composition 
or the present invention include water softeners such as 
ethylenediaaine tetraaeetic acid (EOTA) and nitrilo- 
triacetic acid INTA) , dy«s, odoranta, auch a* lemon oil 
and the like, antifreeae additives to improve etorability 
under fraoaing conditions, preservatives such as 
fortnaldohydo to inhibit mould growth, and buffers to 
optimise the pH to a value in the range of 3-10, preferably 
4-9, 



The present invention will now be furthor illuotrated by 
the following noiv- limiting examples. 



/ 
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Sample 1,2, 3, a and B 

Thrae liquid composition* eeeording to the Wti M havia, 
the following compositions were prepared by thoroughly 
Its ingredients! 



y 
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Example 1 
water 

Dow corning- 346 
Ac a tic acid {80ft) 



% by weight 
84.2 
15.0 
0, Q 



10 Formaldehyde solution (40%) c,2 



Example 2. . , „ , 
Sunflower oil 
Warer 

FTFE-pnyider 
Alkylamine 



.* by weight 

£5,0 
40.0 

4.8 

0*2 



Example 3 

Glycerine 

Dowf bx 3B2 
PTF£-dicpersion I£ 



.ft by walght 
86.0 
2*0 
10.0 



wherein: uow corning 346 - Silicone oil emulsion 
Dowfex 3B2 - anionic surractanr 

PTFB-diajaersiOn XE 3667N - COft PTFfi in 40% liquid, 
ek una war Dvipont- 

The pRrfottnancfi, particularly the durability, or theso 
liquids ware tested by applying them on to a single conveyor 
belt, using a brush applicator for the litjuid of example 1 
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respectively a "flic***-" applicator Jor the other two 
liquids . 

The cqnveyor belt used in the tent was made ef polyacetal 
material and transported ?St bottles. The liquids were ?ed to 

5 the conveyor bolt, in aji aaoun* of 10 ml. 
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In order to test the durability of the tested liquids of tbe 
invention several measurements or the friction coefficient 
were performed uaing » strain gauge meter. iCorrex-typa) 
The** measurement* were carried out at the time or applying 
the liquids, and subsequently 10 minutes later, 20 minutes 
lac or ana 30 minutes later. 

The measurements qC h wore carried out toy holding a bottle 
stationory e^einet the motioa o£ tb«; eohveyot belt ucisig the 
strain gauge meter. The friction coafrieient (jx) is defined 
as the force by the containers held against tha movement of 
the conveyor belt divided by the weight or the containers. 

For ireaeone of epmpAriconr the durability of two aqueou* 
lubricants of the prior art was also tested, using the same 
conveyor belt configuration, 

Tba composition ot these known aqueaua lubricants ia ehovrai 
balau: 



25 Bgcanpln A (%wrj 

Water 8S-5 

carboxylated alkyl ethoxylate 5.0 

Alkyl ethoxsrlate 3,0 

Acetic acid glacial 1.5 

30 Alkyl diamine 5,0 
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Mate* 

Potassium hydroxide C50*J 
EDTA acid 
5 Potry add 

Alkane sulphonate 
Fraservative 



67- a 
1.3 

3.0 



These known aqueous lubricants were diluted with w&rtr bo 
JO obtain O.Sftwfc ubo colutleno theraoff, and theae use solutions 
were applied to the conveyor belt in an amount of 100 ml- 

• 

The results of the durability tests for both the abovq 
15 tnree liquids of the invention (Exaapleg l f 2 and 3) and tne 
aqueous lubricants of the prior art (Examples k and B] are 
shown in th« following tabla: 



20 



25 



30 



lima (mln.) 
applying liquid/ lubr 
Example 1 
Example 2 
Example 3 
Example A 
Example b 



Friction coefficient (U) 
(on poiyaeatal belt transporting- PET-bottlea) 
after 

10 20 30 

0.115 0.115 0.115 

0.075 0.004 0,085 

0.07 0.07 0.08 



0 

0.10 
0.07 
0.07 
0.14 
0.13 



after 5 nun\it«»— >0.2 
0.13 after 11 niinutss->0,2 



It can be sfi«A that tn* friction coeffioiannc obtained 
With thn liquid compositions of the invention remain below 
0.3,2 during 30 minutes, wnich is quite adequate for good 
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10 



15 



op«*tion of the conveyor belt, 0* the ether hand, whan 
applying the aqueous lubricants a the prior art it was 
observed that the measured friction coefficients increased 
rapidly -i.e. after 5 minutes respectively 11 miciuteo- to 
unacceptably hi^h valua* of more that 0.3. 
It can be concluded that the durability of the tested 
liquids or the invention is much better when applied on a 
conveyor belt made of polyacetel and transporting KW- 
bottle*. . 

In addition the durability of the liquid composition of 
BfcajBple 2 wao tested whea applied on a eingle convayor ba.it 
jnade of steel material and transporting 5-1*5 s bottles. Tha 
saxaa tasting method was used as for the tests on the 
polyacetal conveyor beie transporting FET-bottiee. 
Turrharzuora, the sane aqucaui lubricants of the prior art 
were used for the comparative tests. 



20 



25 



The following results ware obtained: 

Friction Coefficient 
ion. & *fc»al n«it transporting glass bottiaa) 
Time (min.) after 

Applying liquid/iubr. 0 10 20 30 

Example 2 o.io o.ia o.lQ 0.10 

Sxawple A 0.19 after about 2 rtimit%s= >o.fc 

Example B o,lS after about 5 *inutes: >0,2 



30 



JU.80 in this oase, it can bo conoludod that the durability 
or the liquid of the invention is much better than that off 
the aqueous lubricants of the prior art , 
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1. (X*o of a. liquid composition suitable for producing a 
'dry" lubricant fila (as defined herein) on a surfaee by 
discontinuous application or said composition, for 
lubricating conveyor bait*/ 

wherein the liquid cofi^ositioa nan also be used for 
continuous application co a conveyor belt surface, with or 
without further dilution with water, to remove incidental 
spillages of extraneous aatarial from the conveyor b«lt 
aurface without loss of the required lubricity. 

2, asm according to claim 1, wherein the liquid composition 
eoptpriflwa a silicone oil And an ecfuaouo phaaa. 

3* Use according to claim 2, wherein t*e liquid composition 
comprises; 

(a) 10-594 by weight of the aqueous phase; and 

(b) 1-55% by weight of the silicone oil. 

4. Use according to claim 1, wherein the liquid composition 
comprises an oil solactad from vegetable oils, mineral oils 
and mixtures thereof P 



5, Use according to claim 4 # wherein the liquid eompeaitioa 
additionally comprises an agueous phase » 



6, Use according to claim S, wherein the liquid composition 
comprises: 

• 10-90% by Weight of thn oil selected from vegetable 
oila, mineral oiLa and mixtures thereof; and 
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• 10-50% by weight of wafcer. 

7. Uae according to claim 1, wherein the liquid composition 
comprises a polynydrle alcohol. 

8. Uao according to olslm 7, wherein the polyhydric alcohol 
is selected from the group consisting of glycerine, 
propylene glycol/ end ethylene glycol, 

9. t!sQ according to claim 1 or S, wherein the polyhydric 
alcohol is present in the liquid composition at a 
concentration o£ at least 20% by weight. 

10. Use according to any of claims 4-11, wherein ths liquid 
composition includes an aqueous phase/ and wherein 
polytcts&Sluoraethyie&e <MPB) resin ie present in said 
aqueous phasa in tlic form of an ultrafine particle 
dispersion of the resin * 

11. Uae according to claim 10, wherein the FTPB constitutes 
2-25* by weight or the liquid composition. 

12. Use according to any of claims 1-11/ wherein the liquid 
eaxppoaifcion includes a surfactant material eelactad fro* 
the group consisting of anionic surfactants, nc-nionic 
surfactants, cationic surfactants, amphoteric surfactants, 
and fixtures therof. 

13. Use according to claim 12, wherein the surfactant 
materia), is present in the composition at a concentration 
of 0.1-104 by weight. 
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X*. Us* according to any of claim* i-ia, wherein the licpiid 
exposition is applied onto the surface of a conveyer belt 

using a "flicker" non-contact applicator, containing 

• a aotor-driven rotating tubular brush which pich up said 
liquid composition from a suap via traafer rollers, ana 

• a stool plate mounted against the brush, which flicks the 
brieles aa the bruah rotates, to generate a miot Q f 
droplets or liquid material directed onto the surface of 
the conveyor bole, 

IS Method of lubricating a convoy©* belt, compr icing the 
steps of 

(i) formulating a liquid composition suitable for producing 
a '•dry" lubricant film (ee defined herein) on a surface by 
discontinuous application of said exposition, said 
composition also being suitable for continuous application 
to a conveyor Bolt surface/ with or without further 
dilution with water, to remove incidental spillages of 
extraneous material from the conveyor belt surface without 
loss of the rocjoirttd lubricity, and 

(ii) applying said liquid composition to the conveyor 
belt ac a thin "dry" lubricant, film. 
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uaa or a liquid composition lor liihricating conveyor b»lt* 
1b provided/ said, liquid composition being 
euitabl'e for producing a "dry* l<ubrj.«nt film on a aurfac* 
by discontinuous application thersot, wherein the liquid 
composition can also ae uacd for continuous application to 
a conveypr bolt surface, with or without farther dilution 
with water, to remove incidental enillages of extraneous 
satorial from the conveyor bait surface without loss of the 
required lubricity. 

This liquid composition, was found to exhibit remarkably 
good durability. 



Riciiud Z2-0T-fli Milton Frcn-at 1Q4HGZID 



TOTAL P. 29 



TQ-TKB PATIltf OFFICE Fan 20 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: , 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



